Stability of luteinizing hormone releasing hormone: effects of pH, temperature, pig skin, and enzyme inhibitors.
The purpose of this investigation was to determine the stability of luteinizing hormone releasing hormone (LHRH) as a function of solution pH, temperature, and pig skin with and without enzyme inhibitors. LHRH, incubated with a 0.1 M phosphate buffer (pH 2.5-8.1), pig skin, and pig skin with enzyme inhibitors, was analyzed using reversed-phase high performance liquid chromatography. The solution's pH affected the rate constants of LHRH, following apparent first-order kinetics. Maximum stability was achieved at pH 6.05. Therefore, the effect of various temperatures (i.e., 65, 75, 80, and 90 degrees C) was studied on the stability of LHRH at pH 6.05. The activation energy for the overall reaction was 23.4 kcal/mol at pH 6.05. The shelf-life of LHRH at 25 degrees C and pH 6.05, calculated using the Arrhenius equation, was approximately 4 years. The rate constant of LHRH in the skin (area: 9 cm2; thickness: 0.5 mm) was 0.167 hr-1. Out of three inhibitors (i.e., aprotinin, bestatin, and leupeptin), bestatin had the best stabilizing effect on the degradation of LHRH by the skin. The rate constant of LHRH in the presence of bestatin was 0.082 hr-1. Sixty percent of LHRH was found to be degraded in the skin within 5 hr in the absence of enzyme inhibitors, whereas only 33% of LHRH was degraded in the presence of bestatin (an aminopeptidase inhibitor).